Epidural anaesthesia is being regularly practised in many clinical settings and there are many documented complications. Here we report the successful management of accidental migration of epidural catheter into the subarachnoid space causing near collapse in a patient. 
INTRODUCTION
Epidural catheter (EC) migration is a welldocumented entity in literature. We wanted to reemphasize the fact that despite all the precautionary measures, the possibility of EC migration does exist. However, most of these reports are consistent with introduction of Tuohy needle, either partially or completely, into intravascular, subdural or subarachnoid spaces prior to the placement of catheter. We report a delayed migration of epidural catheter into the subdural or subarachnoid space after apparently normal needle placement and negative test dose.
CASE REPORT
A 33-year-old male belonging to American society of anesthesiologists (ASA) physical status 1 I, diagnosed to have carcinoma stomach, was posted for distal gastrectomy. After thorough preoperative clinical and laboratory evaluation, patient was considered for surgery under general anaesthesia. Our plan was to administer general anaest hesia (GA) supplemented with epidural analgesia for pain management. After obtaining written informed consent, the patient was shifted to the theatre. Patient was monitored with electrocardiogram (ECG), non-invasive blood pressure (NIBP), oxygen saturation by pulse oximetry (SPO 2 ), end-tidal carbon dioxide (ETCO 2), temperature and urine output. An 18G intravenous (IV) line was secured to the dorsum of hand. Under strict aseptic precautions, after infiltration of 2% lignocaine, a 18G Tuohy epidural needle (Rumson's EPI KIT R-SFT) was inserted in to the T7/T8 interspace through the midline approach with patient in the left lateral position. Epidural space was identified by the loss of resistance with saline technique at about 5 cm depth. The EC was anchored to the skin at 9 cm with 4 cm of the catheter inside the epidural space. Epidural test dose was given with 3 mL of 2% lignocaine with 15 µg of adrenaline after negative aspiration for cerebrospinal fluid (CSF) and blood and there were no adverse events for a period of 5 minutes. General anaesthesia was induced by using slow IV injection of midazolam 2 mg, propofol 100 µg and fentanyl 100 µg and intubated with the injection vecuronium 8 mg IV. Anaesthesia was maintained with oxygen, air, isoflurane and intermittent vecuronium (1mg) bolus dose. Later 10 mL of 0.2% bupivacaine with 50 µg of fentanyl was given in aliquot doses after negative aspiration before each aliquot dose followed by epidural infusion with 0.125% bupivacaine + 2 µg/mL fentanyl at 3-5 mL/hour. Patient had stable haemodynamics throughout the surgery except two episodes of hypotension (systolic blood pressure <80mm of Hg) after epidural bolus dose, which was treated with fluid bolus and phenylephrine bolus of 50 µg. The surgical procedure lasted for three hours. At the conclusion of surgery, residual neuromuscular blockade was reversed and extubated after attaining protective airway reflexes. Immediately after extubation, patient was obeying simple commands, moving all the limbs and was stable haemodynamically. Then patient was transferred to post-operative recovery room and same epidural infusion was continued at 5mL/hour. After about 2 hours, patient was found to be unconscious not responding to verbal commands and deep painful stimuli, but was st able haemodynamically except for slow and shallow respirations. We considered the differential diagnosis of residual neuromuscular blockade, hypoglycaemia, dyselectrolytemia, cerebrovascular accident (CVA) and epidural catheter migration.
In view of poor Glasgow coma score (GCS), we intubated the patient immediately and connected to mechanical ventilatory support. We collected the femoral arterial blood for blood gas analysis (ABG), blood glucose levels and for electrolytes (sodium, potassium and magnesium) status after patient was initiated on mechanical ventilatory support. We ruled out hypoglycaemia (random blood glucose 192 mg/dL) and dyselectrolytemia (serum sodium 140 mEq/L, potassium 3.8 mEq/L and magnesium 1.7 mEq/L) after checking the blood sample. His arterial blood gas analysis (ABG) revealed respiratory acidosis with compensatory metabolic alkalosis. His ventilatory parameters were adjusted to reduce the arterial carbon dioxide tension (PaCO 2 ). Meanwhile we ruled out the possibility of CVA clinically, by symmetrical pupillary size (2 mm on both sides) and reacting to light with no gaze deviation, no focal neurological deficits and bilateral plantar flexor response and confirmed with the normal CT brain later. We also excluded the possibility of the residual neuromuscular blockade by examination with peripheral nerve stimulator which showed the train of four (TOF) ratio greater than 0.9. Finally we thought that could be due to epidural catheter migration into subarachnoid space. We stopped the epidural infusion and we aspirated 5 mL of clear fluid from the catheter without any air column in the catheter. We mixed the 2 mL of aspirated fluid with 2 mL of 2.5% thiopentone which got precipitated. Again we aspirated the another 2 mL of clear fluid and mixed with 2 mL of 2.5% thiopentone which was not precipitated and we also checked the sugar levels from the aspirated fluid which showed a sugar level of 125 mg/dL. Hence we thought that catheter was migrated in to intrathecal space and we removed the epidural catheter. After 3 hours of controlled ventilation, patient regained consciousness and was well oriented and was extubated. We observed the patient in the recovery room for the next 24 hours and had uneventful recovery after that.
DISCUSSION
The usage of epidural anaesthesia is more now days for intra-operative and post-operative use. We need to be more vigilant so as to guard our patients against possible hazards or complications arising out of its usage. We often experience migration of an EC into an undesirable space. Migration of EC into intravascular or intrathecal spaces is a common clinical occurrence with incidence showing wide variation between 21% -43%. [2] [3] [4] It is considered clinically significant if movement is more than 1 cm into the space.
3,4 Intravascular and intrathecal migration can have catastrophic consequences, whereas many failures have been attributed to outward migration. 2, 4, 5 An appropriate fixation technique such as subcutaneous tunnelling, 3 suturing, 6 adhesive devices and Lockit EC clamp 4, 7 have been used to reduce its incidence. In our case we anchored the EC at 9 cm to the skin with sterile adhesive plaster without subcutaneous tunneling or suturing the EC to the back of skin Routine test dose does not always ensure correct placement, each dose should be considered as a test dose given in increments. 8 In our case we observed that after initial test dose and immediately after extubation patient was completely normal and had no features suggestive of intrathecal injection. In our case probably the EC had migrated in to intrathecal space due to sub-atmospheric pressure 9, 10 in epidural space which is exaggerated by movement/respiration during shifting the patient from surgical theatre to the surgical recovery room. We observed that EC had migrated inward by almost 1 cm. At the time of removal of it we found that it was anchored at 10 cm level from the skin.
Clear fluid appearing in the catheter during aspiration may be either CSF or injected drugs mixed with the saline.
11 CSF usually flows briskly and can be aspirated easily but this was not observed in our case. A catheter accurately positioned in the epidural space does not necessarily remain there; it can migrate through the dura, so that subsequent injections are intrathecal rather than epidural as in our case. We aspirated 5 mL of clear fluid without air column from the EC which had precipitated with thiopentone sodium (pH=10.5) due to the acidic nature of the aspirated fluid containing bupivacaine (pH=5-6) and fentanyl citrate (pH=4-7) in it. We aspirated again 2 mL of clear fluid which was not precipitated with thiopentone sodium this time and we checked glucose levels in that fluid showed 125 mg/dL which confirmed the aspirated fluid was CSF (pH=7.28-7.32).
Contrary to the earlier recommendations 12 in our case we have used a multiorificed catheter. Indeed it may be that single hole epidural catheters should be preferred to multihole catheters because of the inherent dangers associated with the latter. The effect of epidural doses can vary depending on the pressure of injection 13 especially if the catheter had been partially through the dura. The need for careful monitoring of each dose administered through an epidural catheter is clear, as the extent and character of block could change depending on the precise position of the catheter and the pressure of each injection. In our case EC was inserted and fixed at 9 cm mark with 4 cm catheter left in epidural space in contrast to standard technique 14 of insertion. It has been observed that (i) a negative aspiration test cannot always rule out subdural or subarachnoid migration of an epidural catheter; (ii) if no air column is observed while aspiration, catheter migration should be suspected; (iii) test dose should always be first given before administering the bolus dose and a careful observation for signs and symptoms of spinal blockade; (iv) always top-ups are adminstered in small aliquots; and undue pressure should never be used while injecting the drug through epidural catheter. 15 Later an electrode tipped 16 epidural catheter has been devised. This method has a high success rate of 99% of midline placement of epidural catheter at required spinal segment and can be used for checking correct placement of an epidural catheter tip.
We recommend using a test dose rather than a negative aspiration test to rule out the intrathecal migration of EC. In addition we also suggest administering top-up doses in small aliquots without exerting undue pressure and to have a high degree of suspicion if a continuous fluid column is seen while aspirating a EC. We also suggest the use of commercially available epidural clamp to prevent EC migration.
